Evidences for the existence of two steps in DNA replication obtained in toluene-treated Escherichia coli.
Toluene-treated Escherichia coli can synthesize DNA in the presence of precursors and ATP [Moses, R.E. & Richardson, C.C. (1970) Proc. Natl Acad. Sci. U.S.A. 67, 674--681]. The replacement of ATP by another NTP or dNTP leads to the premature arrest of the reaction. Residual synthesis in the presence of an NTP or dNTP other than ATP differs from the complete reaction in the presence of ATP because it is less sensitive to nalidixic acid and novobiocin and because its maximal activity can be obtained with lower concentrations of dNTP or shorter times of toluene treatment. However, like the complete reaction, residual synthesis occurs at the replication fork pre-existing in vivo at the time of toluenization, produces short and long pieces of DNA, is inhibited by arabinosyl-adenine triphosphate, azide or mitomycin C, and is dependent on the dnaE, DNAB and dnaG gene products. We conclude from these data that ATP is specifically required for a step in DNA replication which involves the activity of DNA gyrase, the target of nalidixic acid and novobiocin [Higgins, N.P., Peebles, C.L., Sugino, A. & Cozzarelli, N.R. (1978) Proc. Natl Acad. Sci. U.S.A. 75, 1773-1777]. In the absence of DNA gyrase activity, short DNA pieces are formed and sealed but only a limited amount of the chromosome can be replicated (residual synthesis). In the presence of DNA gyrase activity, DNA synthesis can occur on a longer portion of the chromosome (complete synthesis).